Nanoparticle synthesis. Yttrium oxide nanoparticles were synthesized by flame pyrolysis according to the procedure described by Sotiriou et al. 38 Briefly, yttrium nitrate (Aldrich, 99.9%) was dissolved in a 1/1 (vol %) mixture of 2-ethylhexanoic acid and ethanol at a molarity of 0.5 M. Terbium was added as a dopant at a concentration of 4 at% using , 1900 g mol -1 and 5000 g mol -1 ), ethanol (anhydrous) and dichloromethane were purchased from Sigma-Aldrich and used as received.
Particle characteriazation. TEM images of nanoparticles were obtained by suspending particles in ethanol and dropping 10 μL of the resulting suspension on a Formvar copper mesh (Electron Microscopy Science, Lucerna-Chem AG, Lucerne, Switzerland). After drying, the grid was imaged in a JEOL 2000FX transmission electron microscope (TEM). X-ray diffraction patterns (XRD) were recorded with a Bruker D8 advance diffractometer (40 kV, 40 mA, CuKα radiation). Specific surface area was determined by nitrogen adsorption at 77 K using a five-point BET isotherm (TriStar II Plus, Micromeritics) after degassing the nanoparticle samples for 2 h at 150 degC in N 2 . Fluorescence spectroscopy was performed using a Quantaurus-QY C11347-11, Hamamatsu Spectrometer, using an excitation wavelength of 254 nm.
PEGylation. Poly(ethylene glycol) monomethyl ether (avg. M n ~ 350 g mol -1
, 1900 g mol -1 and 5000 g mol -1 ), ethanol (anhydrous) and dichloromethane were purchased from Sigma-Aldrich and used as received.
For meltPEGylation (meltPEG), 0.05 g of particles were grand in a mortar together with 1.5 g of poly(ethylene glycol) monomethyl ether. Then, 30 mL of ethanol was added, the suspension was transferred in a double-necked 100 mL round-bottomed flask, sonicated for 30 min and eventually the ethanol was evaporated under vacuum. The solid was heated to 200 degC under inert atmosphere (argon) for 4 h. Then, the flask was allowed to cool to room temperature and 30 mL of dichloromethane was added under sonication. The suspension was sonicated for 30 min and left for 10 min without stirring. The supernatant was centrifuged at 7800 rpm for 30 min. The sediment was re-dispersed two more times Electronic Supplementary Material (ESI) for Chemical Communications. This journal is © The Royal Society of Chemistry 2018
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in dichloromethane, then three times in ethanol and eventually three times in water using the same centrifugation and redispersion procedure. The concentration of the final suspension in water was determined gravimetrically. In this way, the samples meltPEG350, meltPEG1900 and meltPEG5000 are obtained.
For physisorption (physPEG), 0.05 g of particles were grand together with 1.5 g of poly(ethylene glycol) monomethyl ether. Then, 30 mL of dichloromethane was added, the suspension was transferred in a 50 mL-vial, sonicated for 1.5 h and left under stirring overnight. The suspension was left for 10 min without stirring and the supernatant was centrifuged at 7800 rpm for 30 min. The sediment was re-dispersed two more times in dichloromethane, then three times in ethanol and eventually three times in water using the aforementioned centrifugation and re-dispersion procedure. The concentration of the final suspension in water was determined gravimetrically. In this way, the samples physPEG350, physPEG1900 and physPEG5000 are obtained.
For PEG-silane functionalization, the modified method by Lucky et al. 2 was used. Briefly, 0.05 g of nanoparti-
cles were dispersed in ethanol with the aid of ultrasonication. Meanwhile, 0.05 g of mPEG-silane (avg. Mn ~ 350 g mol -1 , and 5000 g mol -1 , Nanocs Inc., New York, USA) was dissolved in 50 ml of water and nanoparticles were added to the solution. The mixture was stirring for 30 min at room temperature. At the end of the stirring, 1.875 ml of ammonia (28 wt%, Sigma Aldrich) was added dropwise to the mixture and was allowed to mix for 3 hours. Nanoparticles were collected by centrifugation at 10000 g for 15 min, washed three times with ethanol and dried in the oven at 70 degC overnight. FTIR. Infrared absorption spectra were measured using Varian 640-IR spectrometer equipped with diamond attenuated total reflectance (ATR) optics.
Particle sedimentation. The stability of Tb 3+ -doped PEGylated nanocrystals (physisorption vs. meltPEGylation, M n ~ 350 g mol -1 ) was assessed using a Cary Varian 500 UV/VIS spectrometer. Sedimentation kinetics was measured in disposable polystyrene macro cuvettes monitoring the absorption only on the top 3-mm suspension layer by partially covering the cuvette. The total volume used in the measurements was 2.1 ml. The linear concentration range was determined by measuring a calibration curve at 350 nm (concentrations: 0, 25, 50, 100 µg/mL). Kinetic absorbance measurements were carried out for 24 hours with particle concentration 100 µg/mL. The measurements were carried out at 23 degC in water. The measurement cuvette was sealed with Parafilm to avoid evaporation from the cuvette.
DLS. Hydrodynamic size measurements were performed using a dynamic light scattering (DLS) ZetaSizer90 instrument from Malvern.
XPS. Surface elemental compositions of the powders were characterized by XPS measurements, performed on a PHI 5000 VersaProbe II instrument (USA) with a monochromatic AlKα X-ray source. Energy resolution of the spectrometer was set to 0.8 eV/step at a pass-energy of 187.85 eV for survey scans and 0.100 eV/step and 23.5 eV passenergy for high resolution region scans, respectively. Carbon 1s at 284.5 eV was used as a calibration reference to correct for charge effects. Elemental compositions were determined using instrument dependent atom sensitivity factors. The photoelectron-transitions C1s, O1s, Y3d and Si2p were selected to determine the elemental concentrations and the chemical shifts within the region scans. Data analysis was performed by use of CasaXP software (Casa Software Ltd, United Kingdom).
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Hemolysis. After obtaining written informed consent (ethical approval, EKSG 12/111), whole blood from healthy volunteers was collected in tubes containing 0.109 M sodium citrate. Tubes were centrifuged at 800 x g. Blood plasma was collected for coagulation measurements. The hemolysis assay was carried out following previously described procedures. Briefly, red blood cells were washed in PBS and the hemoglobin concentration was adjusted to ~30 mg/mL.
Blood was incubated with nanoparticle suspensions at the ratio of 1:10 (final nanoparticle concentration 100 μg/mL). Triton X (1%) served as positive and PBS as negative control. After incubation for 3 h at 37 degC the samples were centrifuged at 6000 x g for 10 min. Then, 100 µL of each supernatant was transferred to a well on a 96-well flat-bottom plate.
Absorption at 570 nm (hemoglobin) was measured using a Mithras2 LB 943 plate reader.
Coagulation. Plasma coagulation was measured immediately after blood collection. Nanoparticle suspensions were added to fresh citrated plasma at a dilution of 1:10 to reach a final particle concentration of 100 μg/mL. Aerosil200 and physPEG350 Y 2 O 3 :Tb 3+ nanoparticles (50 µg for 100 000 cells) for 2 hours. Cells were centrifuged at 500 xg for 5 minutes, washed gently with pre-warmed PBS, and fixed with 4% methanol-free paraformaldehyde (PFA) overnight at 4 degC in the fridge. Pellets were then washed with ddH 2 O (3x) and cacodylate buffer (0.1M) (3x) and stained with 2% osmium tetroxide and 1.5% potassium ferricyanide for 1 hour. Pellets were washed with ddH 2 O and then gradually dehydrated using an ethanol gradient (20%, 40%, 50%, 60 %, 70%, 80%, 90%, 95%, 100% (3x)) and embedded in epoxy resin (EPON 812), according to procedures described in the manufacturer's protocol. Resin blocks were cured in the oven at 60 degC for 48 hours, trimmed with a razor blade and then sectioned in 100nm sections using an ultramicrotome. The thin sections were imaged in a JEOL 2000FX transmission electron microscope.
Statistical analysis. Statistical analysis was performed in SPSS (IBM, Version 23). After testing for distribution,
a non-parametric Mann-Whitney-U test was applied. In order to assess correlation between PEGylation density (independent variable) and hemolysis (dependent variable), Spearman's rho was calculated (N ≥ 9). Hydrodynamic sizes were measured by the means of dynamic light scattering (DLS) (Figure 1c) . The polydispersity indices (PDI) (see Figure S3a) were generally smaller for meltPEGylated particles compared to the values observed for physisorbed PEG particles. In cell culture medium, meltPEGylated Y 2 O 3 :Tb 3+ nanoparticles remained much smaller compared to physisorbed PEG nanoparticles ( Figure S3 for raw data). While hydrodynamic sizes of PEGylated silica nanoparticles were significantly larger in cell culture medium compared to water, non-functionalized silica nanoparticles remained remarkably small in serum-containing medium. This is in agreement with previous reports showing high stability of non-functionalized silica at similar concentrations in cell culture medium over time. 
Particle characterization

Figure S1: X-ray diffraction patterns of silica (a) and Tb 3+ -doped yttria nanoparticles (b). Excitation (c) and emission (d) spectra for terbium-doped yttria nanoparticles before and after PEGylation. Photograph of Tb
3+ -doped yttria nanoparticles under UV excitation (254 nm) (e). FTIR spectra of meltPEGylated silica and yttria nanoparticles (f).
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Calculation of R F /D values
The average distance D between neighboring PEG chains on particle surface determines the structural conformation of the surface-attached PEG chains and thus its shielding effectiveness. If D is greater than the Flory radius R F , that, is, if R F /D ≤ 1, neighboring PEG chains will not overlap and are said to be in a "mushroom" conformational regime. However, as the surface PEG density increases such that adjacent PEG chains overlap, that is, if R F /D > 1, PEG chains are forced to stretch away from the particle surface forming a "brush" layer. It is generally believed that surface PEG densities in the mushroom-to-brush transition state are required to offer optimal performance. 8 The Flory radius R F of the polymer random coil in a good solvent is expressed as:
where N is the degree of polymerization (the ratio between the polymer's molecular weight and the monomer's molecular weight (ethylene glycol)) and a is the effective monomer length (for PEG, a = 0.35 nm). 9 The distance between grafting sites D is defined as:
where σ is the grafting density. This equation assumes that each brush chain occupies a cylindrical volume with its base coincident with the grafting surface. The results obtained for Y 2 O 3 :Tb 3+ suggest that while PEG physisorption leads only to a "mushroom" state, meltPEGylation can give access to a "brush" layer. Densities are likely to vary between different particles due to different compositions and availabilities of surface hydroxyl groups. 
